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INTRODUCTION
The typical discriminated avoidance paradigm consists
of a neutral stimulus (warning tone), which is scheduled to
precede the occurrence of each noxious event.

If the subject

emits the appropriate response during the warning period the
warning signal is terminated and the noxious event fails to
occur.

If the animal fails to terminate the warning signal

the shock is presented and the subject emits an escape response.
The present study was designed to determine the effects
of free shocks upon separate escape and avoidance responses
in a two lever discriminated avoidance procedure.

Many in

vestigators have reported difficulty in acquiring avoidance
responding with lever press avoidance.

Bolles (1971) suggests

that this difficulty is linked to the topography of the re
quired response.

He suggests that avoidance responding is

acquired very quickly if the required response is a Species
Specific Defense Reaction, (SSDR).

Bolles' SSDR hypothesis

states that the acquisition of avoidance behavior is facili
tated if the required response is, or approximates, a species
specific defense reaction (e. g., running or freezing with
rats).

"It is suggested that a continum of difficulty of a-

voidance acquisition exists so that the rate of acquisition
is a function of the similarity between the required response
and the animal's SSDR to the aversive stimulus" (Petersen &
lyon, 1975).

Prom this analysis of the SSDR hypothesis it fol

lows that if a lever press response was altered so that it

1
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approximated an SSDR to an aversive stimulus it would be ac
quired more rapidly in the avoidance situation.
To minimize the difficulty in acquiring the avoidance
response, some studies suggest a modification of the lever
press response which more closely approximates the SSDR.
Petersen & Lyon (1975), Cory (1972) data show that the addi
tion of abortive escape routes located above and behind the
response levers modify the lever-press response so that it
more closely approximates the SSDR.

Bolles’ hypothesis

(1970, 1971) suggests that the manipulation of these levers
(escape routes; should facilitate the acquisition of lever
press avoidance.

Petersen and Lyo n ’s results show that

successive manipulations of the levers do facilitate avoid
ance; however, some sequences of manipulations facilitate
the acquisition of lever press avoidance more than others.
Many theoretical interpretations have been formulated
to explain the development of proficient avoidance respond
ing.

Some suggest that there is an increase in the anxiety

state through a Pavlovian conditioning process, and then the
avoidance behavior is reinforced by the termination of this
anxiety state.

Although there is a considerable difference

in the extent to which investigators are willing to mention
or describe in detail anxiety or emotional states; other
functions such as intereoceptive stimuli arising from the an
imal's own behavior (Sidman, 1953), or a temporal discrim
ination process (Anger, 1963) are suggested to serve the
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same function.

One of the most current and more persuasive

two factor theories of avoidance has "been delineated hy
<*

Hoffman (1966).
Hoffman's two factor theory contends that the acquisi
tion of a well learned avoidance response is developed and
maintained by the concurrent development of emotionality.
The support for this interpretation comes from a study in
which very proficient avoidance responding and a conditioned
emotional response were developed concurrently (Hoffman,
Fleshier, 1962;.

The animals were taught to press a lever

to terminate shock.

The shock was discontinued, after which

the animals were taught to press a plate for food.

When

the plate press response was well learned a tone was pre
sented, but not paired with shock to determine if it would
exhibit any control over the animal's behavior.

After two

sessions of tone only, the tone was paired with shock.

The

shock could be avoided and the tone terminated by depression
of the same lever which the animal had previously depressed
to escape shock.

The subjects quickly learned to avoid the

shocks when the tone was presented, and concurrently showed
the typical characteristics of conditioned suppression on
the schedule of food reinforcement and the presence of an
emotional response (Estes & Skinner, 1941).

These results

were interpreted as indicating that the warning stimulus had
acquired the same conditioned emotional reactions, as shown
by the conditioned suppression, as the animals experienced
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in escape training and that this emotionality was responsible
for the development of avoidance responding.
The between session decrement and the striking within
session improvement in avoidance has been defined as "warm
up" (Hoffman, 1966).

The phenomenon of "warm-up” in avoidance

responding is important to two factor theorists since it is
olates the learning and motivational aspects in avoidance
conditioning.

This division between learning and motivation

was made clear by Hoffman, Fleshier, & Chorny (1961).
Hoffman £t al., Nakamura & Anderson (1962) have shown that
the introduction of non-contingent and inescapable shocks
can eliminate the decrement in performance when avoidance
is finally possible.

To investigate the phenomenon of "warm

up", Hoffman, Fleshier, & Chorny (1961) compared two
avoidance sessions.

The first session was a regular avoid

ance session which showed the usual warm-up period followed
by gradual improvement in avoidance responding as the session
progressed.

In the second session the shocks were unsignalled

and unavoidable for the first half of the session.

When the

avoidance feature was reinstated for the second half of the
session, responding began at a high level with no "warm-up"
effect.

Since the lever was not present during the first

half of the session it was inferred that emotionality and
not learning was responsible for the immediate
responding.

high rate of

Hoffman e£ g i , , (1961) suggested that the un

avoidable shocks served the same purpose as "warm-up" does.
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They produced an increase in motivation or created an emot
ional state to motivate avoidance responding.

Apparently

as shocks occur their motivational after effects persist and
summate to create an emotional state which somehow facili
tates avoidance.
Although Hoffman, et al., (1961;, Nakamura & Anderson
(1962; data lend strong support to the belief that shocks act
as a motivator to increase avoidance responding, other
data have reported conflicting results.

Me Carthy (1971;

suggests that the shocks that the animal receives during
the period of warm-up do not increase emotionality.

He

suggests that the avoidance behavior was controlled more by
perceptual cues than the motivational aspects of shock.
Me Carthy*s data showed that long intersession intervals led
to increases in avoidance.

This evidence suggests that

emotionality, as a motivating factor, is incorrect since it
had decreased.
The present study was designed to further investigate
the effects of introducing unsignalled and unavoidable
shocks on a free operant two lever discriminated avoidance
procedure.

If indeed, shocks do act as a motivational

phenomenon, then the introduction of free shocks upon a
two lever discriminated avoidance procedure should increase
avoidance responding.

By using a two lever discriminated

avoidance procedure it should be possible to determine if
the delivery of free shocks lead to an increase in activity
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in which case the rate of responding on both levers would
he equal.

Or, if the delivery of free shocks lead to an

increase in anxiety based avoidance which leads to increased
avoidance responding.

With all conditions for avoidance

responding at a maximum (abortive escape routes, successive
manipulations of escape routes and the delivery of free
shocks), effective avoidance responding should be developed
and maintained.

Also varying the number of non-contingent

free shocks should have a differential effect on the degree
of proficiency achieved in avoidance responding by each
group of animals.
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METHOD

Subjects
The subjects were twelve white male albino rats of the
Sprague-Dawley strain, 60-90 days old and they had free
access to grain and water.

They were housed individually

and were experimentally naive.
Apparatus
The experimental chamber consisted of a 6 3/4-** X 5/8” X
9 3/8” steel box with a clear plexiglass top.

The grid

floor was constructed of 5 5/8” stainless steel rods in
serted between the ends of the chambers 5/8” apart (Dinsmoor,
1958).

The grid floor was wired for electrical shock.

The polarity of the grids was continuously scrambled during
shock delivery.
The response levers consisted of two aluminum levers
2 1/8" X 7/8” which projected 1 7/8” into the test chamber
4" above the grid floor.

The levers were 1 1/4" apart.

The levers were separated by a 1/2" aluminum barrier 5 1/2”
long and 3/4" wide centered between the two levers which
prevented simultaneous depression of the levers.

Approxi

mately 25 grams pressure was required to depress the lever
which produced an audible click, each lever produced a slightly
different click sound.
Above each lever was an opening 1" X 2 1/2" with recessed
barriers to prevent the animal's escape.

These openings were

opened and closed separately by adjusting a steel partition.
7
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The warning signal was delivered through a Sonalert
tone generator mounted against the hack of the chamber.
During each trial the warning signal was a pure tone of
2900 KH cycles per second with an intensity of 60 db.
All stimuli, shocks and responses were recorded on
the appropriate electro mechanical relay equipment.

The

circuitry was such that a response was defined as the init
ial closure of the bar actuated microswitch.

Arranged in

this way bar holding had no effect on the program.

In ad

dition responses during the ITI had no effect on the pro
grammed sequence of tones and shocks.
Procedure
Phase I:

Acquisition.

The animal received six hours

of acquisition training consisting of six hours per day of
the discriminated avoidance procedure.

During the first

two hours the hatches behind both response levers were open,
during the next two hours the hatch behind the avoidance
lever only was closed.

During the last two hours the lever

behind the escape lever only was closed.
Phase II:

Free Shocks.

On the second day the animals

received 5, 20, or 40 noncontingent free shocks, followed
by six hours of discriminated avoidance training in which
the levers were manipulated as previously explained.

A barrier

was placed in front of the levers during shock delivery.
Phase III:

Warm-up test.

On the third day the animals

received six hours of discriminated avoidance training with
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the same lever manipulations.
Phase IV:

Between session test.

Several days after the

final day of testing the animals received two hours of dis
criminated avoidance training with both hatches behind the
levers open.
The animals were selected non-systematically and placed
in one of the three groups.

Group I- 5 shocks; Group il-

20 shocks; Group III- 40 shocks.

There were four subjects

in each group.
The shock avoidance schedule used in this study is a
variation of the typical Hoffman avoidance procedure, and
is presented in Figure 1 as a state diagram.

The states re

present the instantaneous transition between states as a re
sult of time or response requirements.

Each 2-hour segment

of the experimental session began with the program in state
#1.

The animal proceeds from state #1 after the ex

piration of sixty seconds.

Responses on either lever (escape,

avoidance) in state #1 or state #4 had no effect on the pro
gram,

After the expiration of sixty seconds the animal was

placed in state #2,

In state #2 the animal was exposed to

a 2900 KH cycles per second tone of 60 decibel intensity.
The circular vector in state #2 (Ra ) indicate that a response
on the avoidance lever terminated the tone and returned the
animal to state #1,

If the animal failed to respond correctly

(Ra) in state #2 within 15"t it was placed in state #3.

In

state #3 the animal was shocked until the appropriate response
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Figure 1
The two lever discriminated avoidance procedure is re
presented by a state diagram.

Ra - avoidance response

Re - escape response; ITI - intertrial interval; TO time out.
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was made (Re)»

^

subject made an escape response in

state #3 be was placed in state #4 for 8 seconds after which
he was returned to state #2*
In summary, each response on the avoidance lever in
the presence of the tone terminated the tone and enabled
the animal to have a 60" time out.

An escape response in

the presence of shock terminated the shock, gave the animal
an 8 second time out after which he was returned to state #2
which is tone.

An escape response in state #2 or an avoidance

response in state #3 had no effect on the program; the
state continued until the time or response requirement was
met.

Avoidance responses or escape responses in state #1

or state #4 had no effect on the program.
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RESULTS
Figure 2 shows the percent avoidance responses for Group
I calculated as the number of correct avoidance responses di
vided by total avoidance, as a function of the two hour blocks
within a session for each subject.

Each of the three daily

avoidance training sessions are presented in separate graphs.
Figure 3 shows the percent avoidance responses for Group II
calculated as the number of correct avoidance responses di
vided by total avoidance, as a function of the two hour blocks
within a session for each subject.

Each of the three daily

avoidance training sessions are presented in separate graphs.
Figure 4 shows the percent avoidance responses for Group III
calculated as the number of correct avoidance responses di
vided by total avoidance, as a function of the two hour blocks
within a session for each subject.

Each of the three daily

avoidance training sessions are presented in separate graphs.
These data show the changes in avoidance responding during
the session for each subject.

Each session begins with a

low rate of avoidance responding and increases as the session
continues.

Most of the animals show a gradual increase in

avoidance responding as the sessions continued.

Some of the

subjects however, showed a decrease as the session continued
(rat #31, #44, #29, and #46).
Figure 5 shows the mean percentage of avoidance responses
made by each group across sessions on each day cf avoidance
training.

This graph shows a gradual increase in the mean
13
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Figure 2
The percent avoidance responses calculated as the number
of correct avoidance responses divided by total avoidance,
as a function of the two hour blocks within a session for
each subject.

Each of the three daily avoidance training

sessions are presented in separate graphs.
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figure 3
The percent avoidance responses calculated as the number of
correct avoidance responses divided by total avoidance, as
a function of the two hour blocks within a session for each
subject.

Each of the three daily avoidance training sessions

are presented in separate graphs.
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Figure 4
The percent avoidance responses calculated as the number of
correct avoidance responses divided by total avoidance, as
a function of the two hour blocks within a session for each
subject.

Each of the three daily avoidance training sessions

are presented in separate graphs.
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percentage avoidance responding on each day of training.
The animals in Group I have a higher average rate of avoid
ance responding than the other two groups.

The "warm-up”

effect is shown by the depressed rate of responding at the
beginning of each session which gradually increased as the
sessions continued.
Figure 6 shows the mean number of incorrect responses
per group across sessions for each day of avoidance training.
Avoidance responses during shock or escape responses during
tone were considered as incorrect responses.

These data

show a gradual decrease in the number of incorrect responses
as the sessions continued.

A decrease in incorrect responses

was usually accompanied by an increase in avoidance respond
ing (compare Fig. 5 & 6).
Figure 7 shows the number of avoidance responses for
the first two hour session after the delivery of free shocks
compared with a two hour session several days after the
final day of avoidance training.

Most of the animals show

a substantial increase in performance during the two hour
session following the final day of training.

Only five of

the animals show a decrease in their rate of avoidance re
sponding.

This decrease is very minimal.

This graph is

used to determine if the delivery of free shocks decrease
the effect of "warm-up", thereby, increasing avoidance re
sponding.
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DISCUSSION
This study was designed to determine if the introduction
of non-contingent free shocks would decrease the phenomenon
of "warm-up" thereby increasing the percentage of avoidance
responses in the initial part of the session.

Specifically

this study was designed to measure differential effects as
a function of the number of shocks received per group.
The mean percentage of avoidance of each of these groups
show the typical performance seen in the acquisition of a
well learned avoidance response as described by Hoffman (1966).
The animals showed a low rate of responding at the beginning
of each session followed by a gradual increase in avoidance
responding as the session continued.

The subjects in Group I

showed the most effective avoidance behavior, as these subjects
showed considerable gains in performance on each of the train
ing days.

The subjects in Groups II & III also showed gains

in their performances but there was more variability in per
formances, among these groups.

The subjects in Group II

showed the most variability in performance among its subjects,
as evidenced by the second and third day of training (Pig. 3).
Since the subjects in Groups II & III received more shocks
than the subjects in Group I, it is possible that these disturances in performance are due to the introduction of free shocks
or to some aspect of the animal *a own behavior such as; intereoceptive stimuli arising from the animal's own behavior (Sidman,
1953) or some temporal discrimination process (Anger, 1963).
21
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Figure 5
The mean percent of avoidance for each group across sessions
for each day of avoidance training*
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Figure 6
The mean rate of incorrect responses for each group across
sessions for each day of avoidance training.
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Observation of the animals in the experimental situ
ation revealed that the animals performance improved regard
less of the experimental conditions.

The animals perfor

mance improved on the days they received shock and also on
the days they did not.

It was also noted that each time the

subject was placed in the experimental chamber it made a
number of incorrect responses before it started avoiding
consistently*

However, once the animal began to avoid con

sistently, it usually continued throughout the session.
Also it was observed that there tended to be a reciprocal
relationship between percent avoidance and percent incorrect
responses (Pig. 5 & 6),

An increase in avoidance responding

was usually accompanied by a decrease in incorrect responses.
The results of this study show the typical "warm-up"
period at the beginning of each session, and that the in
troduction of free shocks fail to eliminate this decrement
in performance.
In fact, the data indicate that the introduction of free
shocks tend to be detrimental to the animal*s performance.
Pigure 7 indicates that most animals do considerably better
several days after the final day of training as compared to
the first 2-hour session after shocks.

These data indicate

that shocks disrupt performance, it appears that the animals
would have done better without shocks.

Also Figures 2, 3, & 4

show that there is considerably more gain in performance on
the days the animals do not receive shock.

These data tend to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 7
The percent of avoidance for the first two hour session
after shock compared with a two hour session several days
following the last day of avoidance training.

Each group

is represented hy a separate graph.
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support Me Carthy*s results (1971), which indicate that
shocks do not act as a motivating factor to increase avoid
ance.
In summary, the results of this study clearly indicate
that free shocks do not increase avoidance responding in a
two lever discriminated avoidance procedure.
perform better without shocks.

The animals

These data clearly do not

support the findings of Hoffman et al., (1961, 1962) which
suggest that shocks increase motivation or emotionality
thereby increasing avoidance responding.

Also varying the

number of shocks per group did not increase avoidance, but
the group (Group I) receiving the fewer number of shocks
(5 shocks) had a higher rate of avoidance responding over
all.
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